The XLP syndrome protein SAP interacts with SH3 proteins to regulate T cell signaling and proliferation.
The gene sap/shd1a, which encodes a 128-residue SH2 domain protein, is frequently deleted or mutated in the X-linked lymphoproliferative syndrome (XLP). The SAP SH2 domain differs from others in the same class in that it is not only capable of binding to a phosphotyrosine-containing peptide, it can also associate with an SH3 domain using a distinct surface. This novel mode of ligand-binding is initially discovered in the SLAM-SAP-Fyn complex that plays a critical role in T cell and natural killer cell activation. To identify additional binding partners for SAP, we screened a panel of 12 SH3 domains derived from regulatory proteins and identified NCK1 as a novel target of SAP in T cells. NMR analysis demonstrated that the NCK1 and Fyn SH3 domains possessed comparable affinities for SAP and engaged the same set of residues on the surface of the SAP SH2 domain. Depletion of SAP by siRNA caused a significant decrease in NCK1 tyrosine phosphorylation as well as the phosphorylation of other T cell receptor (TCR) downstream proteins such as LAT and SLP-76. Moreover, SAP was shown to regulate T cell proliferation through the MAP-kinase Erk. Taken together, our work identifies NCK1 as a novel physiological partner for SAP and a direct regulator of TCR signaling and T cell proliferation.